Use of CHP as inhibitor of glutathione S transferases and collagen IV 
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Description 

The invention relates to the use of cis-hydroxyproline (CHP) 
10 to inhibit glutathione S transferases and/or collagen IV, to a 

method of lowering the concentration or reducing the activity 
of glutathione S transferases and/or collagen IV in vitro or 
in vivo, and to anti-collagen IV agents/collagen IV-lowering 
agents or glutathione S transferase agents/glutathione S 
15 transf erase-lowering agents. 

A number of options of treating metabolic diseases, autoimmune 
diseases, neurological diseases and/or tumors have been de- 
scribed in the prior art. Frequently, the above diseases ap- 
20 pear in combination, but there are no agents available that 

could treat the above diseases in combination. 

More specifically, this is because no multifunctional targets 
associated with the development of metabolic diseases, autoim- 

25 mune diseases, neurological diseases, as well as tumor dis- 

eases and/or other pathological changes, have been detected. 
Accordingly, there are no methods or agents available that 
would act on such targets in such a way that development of 
the above-mentioned diseases would be prevented in a combined 

30 fashion. 

In spite of the inconsistency in the prior art with respect to 
key targets associated with a plurality of diseases, some bio- 
molecules present in organisms have been described, for which 
35 a relationship to pathological changes in an organism is being 
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discussed in the literature, such as neutral endopeptidase 
(NEP) and other metallo-endopeptidases . 

More specifically, so-called marker molecules are concerned, 
5 whose presence within a specific concentration range can pro- 

vide evidence as to specific changes in an organism that are 
associated with a disease. 

The object of the invention was to detect new key targets and 
10 provide pharmaceutical agents and methods by means of which 

the activity or, respectively, the concentration of key tar- 
gets could be inhibited or suppressed, i.e., provide agents 
which could be used as key target-lowering agents. 

15 Surprisingly, it was found that cis-hydroxyproline can be used 

to inhibit the concentration or activity of the collagen IV 
and/or glutathione S transferase key targets. More specifi- 
cally, cis-hydroxyprolines (CHPs) in the meaning of the inven- 
tion are cis-hydroxy-L-proline and salts thereof. 

20 

CHP can be used as isolated compound or as a mixture with 
other compounds or as a prodrug which is converted into the 
free CHP form in the body of an organism. Inhibition or sup- 
pression of GST, especially aGST, and collagen IV can be ef- 
25 fected in vitro and in vivo. For example, in vivo inhibition 

can be inhibition in an organism, e.g. in an animal or in a 
human individual, and in vitro inhibition can be, for example, 
inhibition in a tissue structure, e.g. a liver structure in a 
cell-biological culture vessel. 

30 

Obviously, inhibition can also be applied in extracorporeal 
circulations, e.g. in an artificial liver connected to an ani- 
mal or human patient. 
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CHP can have an inhibiting effect both in vitro and in vivo. 
In an in vivo system, e.g. a patient, oral or intravenous or 
intramuscular application of CHP can be envisaged. In in vitro 
systems, direct supply of CHP in the form of a powder or solu- 
5 tion or in combination with carriers, such as liposomes, into 

the in vitro system, or previous mixing with a culture solu- 
tion, e.g. a nutrient solution, and subsequent incorporation 
in the system can be envisaged, for example. 

GST inhibition or lowering and/or collagen IV inhibition or 
lowering in a cell culture or in an organism has a number of 
consequences. In organisms or in vitro cultures, for example, 
GST is capable of binding GSH so as to prepare the latter for 
extracellular transport. In the event of a tumor cell, this 
would imply the following: GST binds oncogens or other compo- 
nents of the tumor cell to GSH, conveying them into the ex- 
tracellular region, which - among other things - gives rise to 
the spreading effect and, as a consequence, formation of me- 
tastases. As a result of increased GSH binding, the latter is 
no longer available for other cellular processes, and this 
gives rise to pathological changes in the cell. In addition, 
binding of tumor cell fragments results in a different way of 
information processing within the cell, so that functions pro- 
ceed in a different way, thereby initiating or promoting 
transformation of the cell. Moreover, the processes mentioned 
above promote apoptosis. 

However, higher tolerance to carcinogens and inhibition of 
carcinogenesis are not the only consequences of inhibition ef- 
30 fected by CHP. Other secondary responses of such inhibition 

comprise e.g. therapy or alleviation of autoimmune diseases, 
regeneration of cells following chemotherapy or in parallel 
with chemotherapy, relieve of the ageing process by removing 
interfering radicals, treatment of infectious diseases as well 



15 



20 
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as metabolic diseases, especially of the liver, pancreas, in- 
testine and/or stomach. 

In a preferred fashion, such secondary processes of GST inhi- 
5 bition are associated with other chemical secondary processes 

of collagen IV inhibition. In particular, the secondary proc- 
esses of collagen IV inhibition result from the fact that tu- 
mor cells dock via the main collagen domain of this glycol- 
protein, thus infiltrating and penetrating the cells. However, 

10 collagen inhibition not only results in diminished metastasiz- 

ing and infiltration and invasion in tumor diseases, but also 
exhibits therapeutic effects in all inflammatory diseases 
wherein normal tissue is reconstructed into connective tissue, 
e.g. in lung fibrosis, liver cirrhosis, pancreatic fibrosis 

15 and/or glomerulosclerosis. Furthermore, collagen IV inhibition 

shows a positive influence on scleroderma/Marfan syndrome, 
vascular diseases, metabolic diseases, autoimmune diseases, 
and neurological diseases wherein nervous tissue is turned 
into connective tissue, so-called glioses, as is the case in 

20 Alzheimer's disease, for example. In addition to inhibiting 

collagen IV by CHP, it is obviously possible - particularly in 
the last-mentioned diseases - to administer parallel medica- 
tions inducing fibrosis, e.g. bleomycin/busulf an, in the form 
of a supportive/additive therapy. 

25 

The invention also relates to a method of inhibiting collagen 
IV and/or GST in an organism and/or in a sample, in which 
method the organism or a sample is contacted with CHP. For ex- 
ample, the method can be used in a combination therapy, by 
30 means of which cells in an organism regenerate following che- 

motherapy. For example, contacting of CHP with the organism or 
the sample to be treated can be effected orally, subcutane- 
ously, intravenously, intramuscularly, intraperitoneally , 
vaginally, rectally, topically and/or sublingually . 
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The invention also relates to an anti-collagen IV agent and/or 
anti-GST agent or collagen IV- or GST-lowering agent compris- 
ing CHP, optionally together with standard auxiliary agents. 
5 More specifically, these standard auxiliary agents are pharma- 

ceutically acceptable carriers, adjuvants and/or vehicles, 
said carriers being selected from the group comprising fill- 
ers, diluents, binders, humectants, disintegrants, dissolution 
retarders, absorption enhancers, wetting agents, adsorbents 

10 and/or lubricants. The collagen IV-lowering agent or inhibitor 

or the GST-lowering agent or inhibitor comprising CHP can be 
prepared and/or used in the form of a gel, poudrage, powder, 
tablet, sustained-release tablet, premix, emulsion, brew-up 
formulation, drops, concentrate, infusion solutions, granu- 

15 late, syrup, pellet, bolus, capsule, aerosol, spray and/or in- 

halant. In a preferred fashion, CHP is present in a formula- 
tion at a concentration of from 0.1 to 99.5, preferably from 
0.5 to 95, and more preferably from 1 to 80 wt.-%. In a par- 
ticularly preferred fashion the formulation is an infusion so- 

20 lution wherein CHP is present in a range of from 1 to 2 wt.-%. 



In another embodiment of the invention, CHP is employed in 
overall amounts of from 0.05 to 1000 mg per kg body weight, 
preferably from 5 to 450 mg per kg body weight per 24 hours. 

25 

The collagen IV inhibitor or GST inhibitor or CHP alone can be 
used in such a way that 0.1 to 100 g is administered per day 
and patient. Of course, splitting the daily dose and contact- 
ing the correspondingly split amount 2, 4, 6 or 10 times or 
30 more with the organism can also be envisaged. 

Inhibition of collagen IV and/or GST, preferably aGST, by CHP 
is preferably used in the treatment of (i) inflammations, es- 
pecially preferably (ii) autoimmune diseases. 
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(i) Inflammations in the meaning of the invention are re- 

actions of the organism, mediated by the connective tissue and 
blood vessels, to an external or internally triggered inflam- 
5 matory stimulus, with the purpose of eliminating or inactivat- 

ing the latter and repairing the tissue lesion caused by said 
stimulus. A triggering effect is caused by mechanical stimuli 
(foreign bodies, pressure, injury) and other physical factors 
(ionizing radiation, UV light, heat, cold) , chemical sub- 

10 stances (alkaline solutions, acids, heavy metals, bacterial 

toxins, allergens, and immune complexes) , and pathogens (mi- 
croorganisms, worms, insects) , or pathologic metabolites, de- 
railed enzymes, malignant tumors. The process begins with a 
brief arteriolar constriction (as a result of adrenaline ef- 

15 feet) , with inadequate circulation and tissue alteration, fol- 

lowed by development of classical local inflammatory signs 
(cardinal symptoms, according to GALEN and CELSUS) , i.e., from 
reddening (= rubor; vascular dilation caused by histamine) , 
heat (= calor; as a result of local increase of metabolism) , 

20 swelling (= tumor; as a result of secretion of protein-rich 

liquor from vessel walls changed by histamine, among other 
things, supported by decelerated blood circulation in the 
sense of a prestasis up to stasis) , pain (= dolor; as a result 
of increased tissue tension and algogenic inflammation prod- 

25 ucts, e.g. bradykinin) , and functional disorders (= functio 

laesa) . The process is accompanied by disorders in the elec- 
trolyte metabolism (transmineralization) , invasion of neutro- 
philic granulocytes and monocytes through the vessel walls 
(cf., leukotaxis) , with the purpose of eliminating the inflam- 

30 matory stimulus and the damaged to necrotic cells (phagocyto- 

sis) ; furthermore, invasion of lymphocyte effector cells, giv- 
ing rise to formation of specific antibodies against the in- 
flammatory stimulus (immune reaction) , and of eosinophiles 
(during the phase of healing or - at a very early stage - in 



allergic-hyperergic processes) . As a result of the activation 
of the complement system occurring during the reaction, frag- 
ments (C3a and C5a) of this system are liberated which - like 
histamine and bradykinin - act as inflammation mediators, 
namely, in the sense of stimulating the chemotaxis of the 
above-mentioned blood cells; furthermore, the blood coagula- 
tion is activated. As a consequence, damage (dystrophia and 
coagulation necrosis) of the associated organ parenchyma oc- 
curs. Depending on the intensity and type of the inflammation, 
the overall organism responds with fever, stress (cf., adapta- 
tion syndrome) , leukocytosis and changes in the composition of 
the plasma proteins (acute-phase reaction) , giving rise to an 
accelerated erythrocyte sedimentation. Preferred inflammations 
in the meaning of the invention are suppurative, exudative, 
fibrinous, gangrenescent , granulomatous, hemorrhagic, catar- 
rhal, necrotizing, proliferative or productive, pseudomembra- 
nous, serous, specific and/or ulcerous inflammations. 

(ii) Autoimmune diseases in the meaning of the invention 
are diseases entirely or partially due to the formation of 
autoantibodies and their damaging effect on the overall organ- 
ism or organ systems, i.e., due to autoaggression . A classifi- 
cation into organ-specific, intermediary and/or systemic auto- 
immune diseases can be made. Preferred organ-specific autoim- 
mune disease are HASHIMOTO thyroiditis, primary myxedema, thy- 
rotoxicosis (BASEDOW disease) , pernicious anemia, ADDISON dis- 
ease, myasthenia gravis and/or juvenile diabetes mellitus. 
Preferred intermediary autoimmune diseases are GOODPASTURE 
syndrome, autoimmune hemolytic anemia, autoimmune leukopenia, 
idiopathic thrombocytopenia, pemphigus vulgaris, sympathetic 
ophthalmia, primary bile cirrhosis, autoimmune hepatitis, ul- 
cerative colitis and/or SJOGREN syndrome. Preferred systemic 
autoimmune diseases are rheumatoid arthritis, rheumatic fever, 
systemic lupus erythematosus, dermatomyositis/polymyositis. 



progressive systemic sclerosis, WEGENER granulomatosis, panar- 
teritis nodosa and/or hypersensitivity angiitis. Typical auto- 
immune diseases are thyrotoxicosis, thyroid-caused myxedema, 
HASHIMOTO thyroiditis, generalized endocrinopathy , pernicious 
5 anemia, chronic gastritis type A, diseases of single or all 

corpuscular elements of the blood (for example, autoimmune 
hemolytic anemia, idiopathic thrombocytopenia or thrombocyto- 
pathy; idiopathic leukopenia or agranulocytosis) , pemphigus 
vulgaris and pemphigoid, sympathetic ophthalmia, and numerous 

10 forms of uveitis, primarily biliary liver cirrhosis and 

chronic aggressive autoimmune hepatitis, diabetes mellitus 
type I, CROHN disease and ulcerative colitis, SJOGREN syn- 
drome, ADDISON disease, lupus erythematosus disseminatus and 
discoid form of said disease, as dermatomyositis and 

15 scleroderma, rheumatoid arthritis (= primarily chronic pol- 

yarthritis) , antiglomerular basement membrane nephritis. The 
basis is an aggressive immune reaction due to breakdown of the 
immune tolerance to self-determinants and a reduction of the 
activity of T suppressor cells (with lymphocyte marker T8) or 

20 an excess of T helper cells (with lymphocyte marker T4) over 

the suppressor cells; furthermore, formation of autoantigens 
is possible e.g. by coupling of host proteins to haptens (e.g. 
drugs) , by ontogenetic tissue not developing until self- 
tolerance has developed, by protein components demasked as a 

25 result of conformational changes of proteins in connection 

with e.g. infection by viruses or bacteria; and by new pro- 
teins formed in association with neoplasias. 

In a preferred embodiment the cancerous disease or tumor being 
30 treated or prophylactically prevented, or whose reappearance 

is prevented, is selected from the group of cancerous diseases 
or tumor diseases of the ear-nose-throat region, of the lungs, 
mediastinum, gastrointestinal tract, urogenital system, gyne- 
cological system, breast, endocrine system, skin, bone and 
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soft-tissue sarcomas, mesotheliomas, melanomas, neoplasms of 
the central nervous system, cancerous diseases or tumor dis- 
eases during infancy, lymphomas, leukemias, paraneoplastic 
syndromes, metastases with unknown primary tumor (CUP syn- 
5 drome) , peritoneal carcinomatoses, immunosuppression-related 

malignancies and/or tumor metastases. 

More specifically, the tumors may comprise the following types 
of cancer: adenocarcinoma of breast, prostate and colon; all 
forms of lung cancer starting in the bronchial tube; bone mar- 

10 row cancer, melanoma, hepatoma, neuroblastoma; papilloma; apu- 

doma, choristoma, branchioma; malignant carcinoid syndrome; 
carcinoid heart disease, carcinoma (for example. Walker carci- 
noma, basal cell carcinoma, squamobasal carcinoma, Brown- 
Pearce carcinoma, ductal carcinoma, Ehrlich tumor, in situ 

15 carcinoma, cancer-2 carcinoma, Merkel cell carcinoma, mucous 

cancer, non-parvicellular bronchial carcinoma, oat-cell carci- 
noma, papillary carcinoma, scirrhus carcinoma, bronchio- 
alveolar carcinoma, bronchial carcinoma, squamous cell carci- 
noma and transitional cell carcinoma) ; histiocytic functional 

20 disorder; leukemia (e.g. in connection with B cell leukemia, 

mixed-cell leukemia, null cell leukemia, T cell leukemia, 
chronic T cell leukemia, HTLV-II-associated leukemia, acute 
lymphocytic leukemia, chronic lymphocytic leukemia, mast cell 
leukemia, and myeloid leukemia) ; malignant histiocytosis, 

25 Hodgkin disease, non-Hodgkin lymphoma, solitary plasma cell 

tumor; reticuloendotheliosis, chondroblastoma; chondroma, 
chondrosarcoma; fibroma; fibrosarcoma; giant cell tumors; 
histiocytoma; lipoma; liposarcoma; leukosarcoma; mesothelioma; 
myxoma; myxosarcoma; osteoma; osteosarcoma; Ewing sarcoma; 

30 synovioma; adenof ibroma; adenolymphoma; carcinosarcoma, chor- 

doma, craniopharyngioma, dysgerminoma, hamartoma; mesenchy- 
moma; mesonephroma, myosarcoma, ameloblastoma, cementoma; 
odontoma; teratoma; thymoma, chorioblastoma; adenocarcinoma, 
adenoma; cholangioma; cholesteatoma; cylindroma; cystadenocar- 
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cinoma, cystadenoma; granulosa cell tumor; gynadroblastoma; 
hidradenoma; islet-cell tumor; Leydig cell tumor; papilloma; 
Sertoli cell tumor, theca cell tumor, leiomyoma; leiomyosar- 
coma; myoblastoma; myoma; myosarcoma; rhabdomyoma; rhabdomyo- 
5 sarcoma; ependymoma; ganglioneuroma, glioma; medulloblastoma, 

meningioma; neurilemmoma; neuroblastoma; neuroepithelioma, 
neurofibroma, neuroma, paraganglioma, non-chromaf f in paragan- 
glioma, angiokeratoma, angiolymphoid hyperplasia with eosino- 
philia; sclerotizing angioma; angiomatosis; glomangioma; he- 

10 mangioendothelioma; hemangioma; hemangiopericytoma, hemangio- 

sarcoma; lymphangioma, lymphangiomyoma, lymphangiosarcoma; 
pinealoma; cystosarcoma phylloides; hemangiosarcoma; lymphan- 
giosarcoma; myxosarcoma, ovarian carcinoma; sarcoma (for exam- 
ple, Ewing sarcoma, experimentally, Kaposi sarcoma and mast 

15 cell sarcoma) ; neoplasms (for example, bone neoplasms, breast 

neoplasms, neoplasms of the digestive system, colorectal neo- 
plasms, liver neoplasms, pancreas neoplasms, hypophysis neo- 
plasms, testicle neoplasms, orbital neoplasms, neoplasms of 
the head and neck, of the central nervous system, neoplasms of 

20 the hearing organ, pelvis, respiratory tract and urogenital 

tract) ; neurofibromatosis and cervical squamous cell dyspla- 
sia . 



In another preferred embodiment the cancerous disease or tumor 
25 being treated or prophylactically prevented, or whose reap- 

pearance is prevented, is selected from the group of cancerous 
diseases or tumor diseases comprising cells including the MUCl 
in the definition according to the invention, selected from 
the group of: tumors of the ear-nose-throat region, comprising 
30 tumors of the inner nose, nasal sinus, nasopharynx, lips, oral 

cavity, oropharynx, larynx, hypopharynx, ear, salivary glands, 
and paragangliomas, tumors of the lungs, comprising non- 
parvicellular bronchial carcinomas, parvicellular bronchial 
carcinomas, tumors of the mediastinum, tumors of the gastroin- 
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testinal tract, comprising tumors of the esophagus, stomach, 
pancreas, liver, gallbladder and biliary tract, small intes- 
tine, colon and rectal carcinomas and anal carcinomas, uro- 
genital tumors comprising tumors of the kidneys, ureter, blad- 
5 der, prostate gland, urethra, penis and testicles, gynecologi- 

cal tumors comprising tumors of the cervix, vagina, vulva, 
uterine cancer, malignant trophoblast disease, ovarian carci- 
noma, tumors of the uterine tube (Tuba Faloppii) , tumors of 
the abdominal cavity, mammary carcinomas, tumors of the endo- 

10 crine organs, comprising tumors of the thyroid, parathyroid, 

adrenal cortex, endocrine pancreas tumors, carcinoid tumors 
and carcinoid syndrome, multiple endocrine neoplasias, bone 
and soft-tissue sarcomas, mesotheliomas, skin tumors, melano- 
mas comprising cutaneous and intraocular melanomas, tumors of 

15 the central nervous system, tumors during infancy, comprising 

retinoblastoma, Wilms tumor, neurofibromatosis, neuroblastoma, 
Ewing sarcoma tumor family, rhabdomyosarcoma, lymphomas com- 
prising non-Hodgkin lymphomas, cutaneous T cell lymphomas, 
primary lymphomas of the central nervous system, Hodgkin's 

20 disease, leukemias comprising acute leukemias, chronic myeloid 

and lymphatic leukemias, plasma cell neoplasms, myelodysplasia 
syndromes, paraneoplastic syndromes, metastases with unknown 
primary tumor (CUP syndrome) , peritoneal carcinomatosis, immu- 
nosuppression-related malignancy comprising AIDS-related ma- 

25 lignancies such as Kaposi sarcoma, AIDS-associated lymphomas, 

AIDS-associated lymphomas of the central nervous system, AIDS- 
associated Hodgkin disease, and AIDS-associated anogenital tu- 
mors, transplantation-related malignancy, metastasized tumors 
comprising brain metastases, lung metastases, liver metasta- 

30 ses, bone metastases, pleural and pericardial metastases, and 

malignant ascites. 

In another preferred embodiment the cancerous disease or tumor 
being treated or prophylactically prevented, or whose reap- 
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pearance is prevented, is selected from the group comprising 
cancerous diseases or tumor diseases such as mammary carcino- 
mas, gastrointestinal tumors, including colon carcinomas, 
stomach carcinomas, large intestine cancer and small intestine 
5 cancer, pancreas carcinomas, ovarian carcinomas, liver carci- 

nomas, lung cancer, renal cell carcinomas, multiple myelomas. 

Without intending to be limiting, the invention will be ex- 
plained in more detail with reference to the following exam- 
10 pie. 

Example 

Inhibition of collagen IV by CHP in humans 

15 Table 1 shows the results of the determination of collagen IV 

from various healthy subjects as a function of time (days) . 
CHP was repeatedly administered over 14 days, using 4 x 2 g of 
CHP per day. 

2 0 Table 1 

Concentration of collagen IV in serum samples from healthy 
subjects 





Collagen IV 






Individual 


Time (days) 




0 


7 


13 


13.25 


14 


17 
















01 


100 . 1 


76.66 


67 . 03 


67. 62 


68 . 2 


72.21 


02 


112 . 4 


73.88 


84.83 


73.32 


83.23 


76.66 


03 


125.5 


94 .89 


119.4 


100 . 1 


99.05 


105 . 7 


04 


129 


106.7 


114 . 9 


110 . 8 


122 


134 . 1 


05 


136.1 


80.54 


91.24 


86.44 


91.76 


101 . 6 


06 


113.9 


102.1 


103.2 


99.57 


113. 9 


93.85 
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07 


103.7 


88.58 


84.3 


79.43 


83.76 


62.95 


08 


106.2 


98.01 


101.1 


93.85 


100.6 


85.9 


09 


126.5 


92 . 8 


95. 93 


85.37 


90.18 


89.11 


10 














11 


112 .4 


85.37 


102.7 


99.57 


91.76 


69.37 


12 


84.3 


82.69 


88.04 


77.21 


80.54 


92.8 


N 


12 


12 


12 


12 


12 


12 


MEAN 


115.39 


93.03 


99.79 


92.87 


97.77 


93.45 


SDEV 


15.52 


16.40 


20.05 


19.87 


21.57 


23.54 



Figure 1 shows the inhibition of collagen IV in the course of 
several days following administration of CHP (4x2.0 g 
CHP/day; 14 days) . An individual distribution of the serum 
concentrations is shown in Figure 2. 

5 

Inhibition of a-glutathione S transferase 

The results of the GST determination are shown in Table 2. 
10 Table 2 

Concentration of a-glutathione S transferase in serum samples 
from healthy subjects 







Glutathione S 

transferase 






Individual 


Time (days) 




0 


7 


13 


13.25 


14 


17 
















01 


0.465 


0.1328 


0.279 


0.1195 


0.1062 


0. 093 


02 


0.5581 


0 .2657 


0.4916 


0.3055 


0.1594 


0 .2125 


03 


0.5581 


0.3985 


0.2657 


0.2258 


0.1195 


0.186 


04 


0.2923 


0.2258 


0.1594 


0.1461 


0.05314 


0.1461 


05 


0.1461 


0.186 


0.2524 


0.1993 


0.2657 


0.1195 
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06 


1 .117 


0.2258 


0 .2524 


0 .2125 


0.2657 


0.2391 


07 


0.4783 


0 .2524 


0.2923 


0.2657 


0.3454 


0.186 


08 


0.1993 


0.3587 


0.2258 


0.2125 


0.279 


0.1062 


09 


0.8107 


1.223 


0.2391 


0.1195 


0.2258 


0.3188 


10 


0 .3055 












11 


0.1993 


0.3321 


0.1727 


0.1727 


0.1594 


0.093 


12 


0.3985 


0.5847 


0.2258 


0.186 


0.2391 


0.2391 


N 


12 


12 


12 


12 


12 


12 


MEAN 


0.46 


0.37 


0.26 


0.20 


0.21 


0.18 


SDEV 


0.28 


0.29 


0.08 


0.06 


0.09 


0.07 



The GST values after administration of CHP at a dose of 
4 X 2.0 g CHP/day over 14 days are shown in Figure 3. Further- 
5 more, the individual distribution of GST following administra- 

tion of CHP in several subjects is illustrated in Figure 4. 



